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Seeking financial returns in the market comes at the expense of bearing risk, 
the downside of which can be substantial.  This thesis developed novel 
methods to incorporate known information about markets into purely data-
driven methods for risk estimation.  The outcomes of the research have 
applications in Value-at-Risk, credit risk, and risk measures for high-
frequency finance.  Specifically, the methodology was to incorporate extra 
information from the market in the form of constraints in completely non-
parametric smoothing techniques. We considered estimation of Value-at-Risk, 
of intraday volatility for market risk, and of recovery rate densities for credit 
risk management. We first found a significant improvement in fitting heavy-
tailed distributions using the constrained kernel estimator for the Value-at-
Risk for the market risk. Encouraging simulation results showed that the 
constrained Beta kernel estimators can improve recovery rate estimation, with 
benefits for calculating Credit Value-at-Risk. Finally, we proposed a 
constrained function approximation technique to formally test the structure of 
the intraday volatility pattern in high-frequency financial data, and to 
approximate anti-modes, that is, locations of least risk. 
 
